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Backgrownl -,

'he 1968 Amonmnuvt to the Federal Vocational-Technical ducation Act
mendatco t he deVelupman of state-wide evaluation systems for the administra-
tion and operatiOn of tedenally supported vocatiopal education. Parallel to
- this mnndate the Resealch Coordinating Unit director for the Commonwealtﬁ of

¥ o \\

Massachusetts was in the process of completing some pr.: desigﬁ actiwities for
the development of a vocational-technical education management information ‘
a>5CCm. By 1969 the predesign of this system had moved into’ the feasibility

'stages and pr(Lfl(dtlonS of the system were being developed.

t
'

At this stage of development New York Sta.e which already had a fine
centralized testing progtam, became interested in the philosophy espoused by
fhe Massuuhusetts system and joined in the funding of a moce intense feasi-

bility test, which £éventually became tHe gource of the Performance Test De-

!
14
s

IVelopment Project., The Evaluation Service Center for Occupational Education
I

(ESCOE) was funded in luly 1971 and was housed in Amherst Massachusetts, to

_.tesu the feasibility of systems development based upun the principles of (1)
toral 7?nrrol and development of vocational curricula, (2) data-based feedback

A

based npoﬁ tailored per!ormance Eests, and (3) cdrriculum description through

terminal nehavior objectives.  The following report deals with a subcompuncnt

,/.

~f toe LOCOE system whi @;ﬁos designed to develop performance tusts as o ft-

ware support for the ESCOE program.

Whats and Whys of Performance Testing

oS

Purfurmance testing is more a new reality as opposcd to a new (oncept -in

rat®
wwn’r ®

Edocationu? tesging. Ite concept grows out of the need felt by ¢ucators to
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sample a* 1 performdntes of trainee 3a oppoqed to ﬂerely measuring 8 ptom
sxred

(or ntend d) comPetencies~t%rough paper add pencil tests ang th¢n

of paper and pencil test scores to some hypoth~t1ca1 or observed crite n of

competency in performance) of the tept to infer competency acquisitio Tha

L fh

,-\= .
\ g ateSLs to deal with the uniquE objectives‘of a specific educational P ogram,

°

‘\ 1n part- trom the reportedly'low cojrelat;ons between measured skill and on-
\ J S :

the-JOP (or Ln-the-shop) performances aﬁd in part from the Lack o7
) x

iy .,

f‘-’

realism
involVed in the paper and ﬁenéi} testing Fituation.
;.Hence the performante test-can be co*ceived of as a criteriof
test, in that (1) it is obje Jtive or crit;ribn-centered (in one-
@_ : H "pondence with the extant comoonent of a st%ted objective); (2) i
ascertern A eubject ] poesess1on of a spec%fic competencx rathem
|
norm group, and (3) it usually requires a diqhotomous decision
ktr, the compecencyjhas been demqpstratedr The performance test ca be construed

to be a soec{elacase of thejcriterion-referenced test in that

inite attempt to establishffidelity between the sample observafion of the;per-

. f———+———¥formance—tcst—anﬂ—the4per¥ormance—betngfsampieﬁ: — ut'”_""f_w_;f

[n the evaluation of imstructional ﬁrograms in vocatiohairtechnical edu-i
\,

LdLlOH, the concept of performance testing 1is eapecially apprdprtate for sev-

cral different reasons. .First, performance tests can be hypotheeized to pro-
. N ‘

duce more relevant and valid date concerning the instructional program output.

-Vocational program objectives tend to deal witp competencies whicﬂ tequire-

concurrent behavior changes across several domains of inqtructional objectives.,
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Hénce the accompl ishment of o vocatio

opment ol a psychomotor skill,

of some fundamental facts, and the de

yelopment of a partituTQr attitude

hal 'objm;tlvv iy (l(.'pvnd upoun the ,-lvvu;l

DAY

R

the ma?tery of a LogndCL process, the a(quirlub

like paper and pencil tests,'which.emphasize~ehe~measurement of the cognitive//

aspects of the performance or obgerva

components, performance tests possess

behavior domains appearing 4n the deslired performance.

can therefore be argued to offer a va3

Second, performance'tests produg

teachers to diagnose the place in the instruction where a weakness may have

tions which emphqsize process and act

T

The performance test

— \\,

}

occurred, aiding considerably their ability to analyze their instructional*

!

bince the teuacher can detehnine what aspects of the competency are

l

missing, he can trace the point in h s instruction where his objectives were
P

not "Tlét

to unal\zo pupil growth at diﬁferend stages of a multi-year program.

“f

Thxrd the nature of the data, produced by performance.testing contains

{
i

the 1icx1b111ty demanded by the information needs of an evaluation system;

.“," -
the potential to measure the,mixture of

Also, sdince the product 1s concrete it can be kept. longitudinally -

\\

]

/

-/

\~.

lid means of ' measuring intended outcomes.

e produc; records which can be studied by

\

S

oy

- The tests are COﬂStrULth in one-to-one correspondence to stated obJectives, B

l

thus enablfng—selection of teet—cngonents from a data hank_situation—in‘§uch

e

-

a manner 4as to tailor the testing to th

l

/
aspects
t

ced,

ion-referen

(er_uxn«u. hence output of instructional programs can be &ﬁSLrLbed relative z '

percentage of skill ucvelopment

an instructional program are possible.

é\measurement of a unique set ot pro-

T,

skill attainment in a particular area of interest can be as-

‘ gran objectiVﬂs. Since the tests' are objectivefspeé££ic;:ngmpgrisnns:off§5;11

e

Since the tests are¢ criter-

}

S

~.

<

e
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‘ % ompanied by item changes prov1ding for the unique characieristics of eaiZ

Resitraants on_Teft

sphilsophical -

Depelopment, .

Ay

The design/ of thye purformahggﬂ(ggtgmhad_in_iake-in;ugccovnt both the __j__
s — r

d- the joperational syructure of ESCOE. At times both of theSe(
f

structures s¢rved as restraining qhd occasionally frustrating hurdles for the

o : /
tést development teaﬁ. /

- ‘ o . T
/ Q‘ The ‘1ilosophica1 nature of/ES%QE provided the foundation of principles

‘which are belie ed to. have causgéd the performance tests tp be unique. 'Since

I

i the_objertives were #enerated by each local school, several very similar ob-

jectxves 1ppeared for a sin e'behavibr within a subject. Dr. David Berliner,

, ~
,\\now w1th yne Far WesNt ‘Laboratory for Educational Research and Development,

/\

|

1nvent d « process Ju siate these simtlar objectives into a synthesized form

objectxvc. lhus, if enough objectlves from e}fferent schools were collecte
. !

to repreSent the curricula, by synthesizing those objectives one could arrive

at a statement of all‘desirable'behaviors within one curriculum.

The raw objecty res based Gpon the curricula of each of the participating

) bChOOlb were synthesized to identify the major behaviors within a curriculum

area. Hence, if the process worked ideally withi. a curticulum arca-a linear

sot of b(haVLors was produced The ‘degree to which this process failed to.

: [
producc sucii & linear array of behaviors comprised thl first major restraint.

If a singular listing of behavxors could not be gained then'singular test

items could not be written.
"’wecdhd philosophical principle whith developed into a res.raining fac-
tor was the decision to test only locally-maintained objectives within a

specific program. This principle aqtually involved several implications for

testing. First, a student would be tested only on the objectives maintained

i
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by the curricalum he was.gecéiving. Therefore, the tést ltemt/hml/h'r e e
T | . o | ; -

scribed in 3 form -indicat tng one-to-one ¢orrespondence wlth’tﬁe;synthcslzcd‘
objcctives/éo tnat the local t;acner.coula select only thosefitens maintained
for his course. This selection pattern, however, did increfse the logical .
assumption that the tests possessed high validity in regarJ to the courses
for whlch ‘they were designed to measure outcomes. Second /e:'h item had to
Be tndependenc-tn its ability to be administered, since p eoious;or edjoining
itens woold‘not necesssrily be administered with it. Th#s iteﬁ 1ndepenoence
served as a restraint-to test development in that objecdives could not'be
clustered into tasks involving several test items. | | '
| Tﬁe third restraintiinvolvedzootn philosopnical 1Pdv0perational aspects
in that ‘two forms of scoring were preferred by the two cooperating states.
Philoqophx(ally, the state coordinators differed on the location of sco{;ng,
this dlsagreement became a restraint to test development in that the items
developed had to be scorable both in the locsl school and at a central test
centér. Three forms of scoring meeting this restraint were sdopted, with
choice of scoring form depending upon the'nature of the 1ndividua1.iten.
Two of the forms are : 1sed upon meeting the restraint ﬁith-aisingle scor1n§
proyuss; Tne'third form requires two'different processes in order to meet

!

the dual svoring restraint. : L -

fhe scoring approaches requiring only one process are (1) the calxpcr or
mechanicalfy scored form and (2) the selection of correct responge form. eln'
the mechaniEQIIy scored approach, several measured settings can be olaced in
a test SCOfIQQ ktt; the student or teacher records by label which of the set-

tings fits the tinal product.' A key of correct setting labels can then be

referred to, producing a dichotomous score for the product in termyg of size

2
/

/

/




tolerances. In the selection of correct response approach, ¢ rectionkeys .

[

can be anplied directly to the students’ resnonses. In both jcases either a

central otfice'pr an individual classroom teacher can use “the keys.

M—~—-

The third s%oring form is not as simple, since two types of scores are

\
\ ~..

rcquired to meet the dual-use restraint. This scoring form is necessitated

‘by the many tasks in the vocational curriculum which require expert observer
judgment for the determination of performance quality. -The two types of
scofing-needed for these items are (1) structured‘criteria for/observation, ?;_.

" and (2) pictorial rérords (color-coded to facilitate central scoring) /The

o
/; / o

. structured criteria for obsgrvation communicate to the teacher what asbects
of‘the product to check in/order to judge the performance succeSSful These
criteria would be used i clas7 In the pictorial scoring process, camera

ang les. have been descriljed whbch would allow Polaroid pictures td bc tak;n

as re(ordsxo(\the finighed product. Color-coding the criteria checks WOuld

enable obscrvdrs in a central location to determine the quality of the per-'

’”
Ny

f_ormance. - / v ) . "
. . ! \
~ach of these three approaches provides a means through which credible

and unbiased scoreg can be obtained. All of the orocesses can be scored by
individual t01cht s and used within a classroom setting without thc arc sf A

cetitral scoring gtation. The fourth restraint to test developmcnt aroses !

this point, since. it 1s impossible to arrive at an immediately usable set of

' «

. norms ‘through ihe current scoring system dnd the dichotomous item response
w1thout melem ntation of a program designed to gather enough data to norm
the tests. / . : . ;

Two other restraints were present throughout the test devclopment proj-

. ect, both operational in nature. First was the quality and ouantity of the




~<7éés'of items were not

.‘ e .’ | . | .\
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bohuyibral objectives themselves. Few if any of the curriculum areas were
Fully described, and the tests developed are limited to described curriculum.
Iq*two test areas, more items were developed and the syﬁthesizatioq process

qas repeated in order to sharpen the synthesizgd.objectives; In these cases

T \

fmuch curriculum had been left undescribed and the.fill-in procesé aided con--

sideé%ﬁiy in explaining'the deécripti&ns; HdWever, complete‘and multiple |
,available from each school; therefore the test items
may be lacking in content vali&ity in cases of consultant-written 1téms}@may
be ?bpresencative'of'several'beha§10r3,~and me s hence be difficult tqrﬁcst
or rupresen; only a small segment.of the pteQiously unwritten curricglum.

The seéohd oﬁeratiqnal féét?giut was that of time.‘ Although the budgetﬂ
was small; the #e;ioﬁsly clbse déadliﬁes fk dgvelophen; work made time an

even greater restraint. Creativity is sometimes eépecialiy evasive under

~ deadlines-;nd within the constraints of ‘administrative conflict;- Still, the

/

éime dimensions were met in terms of'design. Since schools were closrd dur-
ing.fhcfcritical month of June, illustrations of some items of the tests
could not be produced; therefore only planb, item descripfioné, materials
descfiptioﬁs an&-admipistration instructions éouid'te déveloﬁed.

A final restraint can be observed in the language in which the' proposal

was written. - First, several terms apparently changed in meaning or in rele-

vance to the project once development began. One apparent change occurr: !
in the description of sixteen tests for four areas. One test for-eauh Llevel
of a curriculum area cannot be developed so as to be equglly(relcvant to all
schools. Since the schools maintain different objectives, different items
must be assigned to each school, even on the same level. Hence a more ap-

propridte process becomes the development of an item bank from which tallored
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’ Purposes of the Test Development Project - / o,

_tests can be developcd tur each indlvldudl"prﬁﬁran‘“Sécoﬁdj“théftimc re=—"

straints and the difforonces in ﬁgturc of curriculum required ditfcrent kinds

of tryouts, making the language of the proposal seem some{imes inappropriatd

y

\

The design of the -tast development pro}ect included not only the goal of\ _

: e
producing tests as products but ayso the goal of establishing feasibility of .

“the test development effort across a Broad spectrum. of vocational-occupa;t6nal'”

> ‘
e [

P
curricula._ For this-reason four dhfferent areas of vocationsl curricula were

selected for test development. Thet= four areag differed in hypothetical
(

difficulty of test develqpment. The sreas chosen were machine shop, wood-'
i \-

=

working and carpendry, electronics, ?nd automohile mechanics. ‘The automobile~’

i

mechanics area was hypothesized to bé ‘the most difficult sin¢e manufacturers

)

determined the curriculum, which therafore differed across chpeting manufac- |

) .f N

The performance tests were hypothesized to be sufficiently flexible to

turers.

fulfill many purposes of a comprehensive evaluation system.; Because of their

proximity to the desired outcomes, performance tests were hypothesized to -
erve as (1) atudent diagnostic and prerequisite instruments, (2) disgnqptic
{nstruments for thee analysis of instruction, (3) criterion instruments, (b)
measures of classroom achievement, and (5) program success indicators. Each
of these uses has already been piloted to rome extent.
The performance tests as developed have several application conveniences. /

First, since the test items are paralleled to synthesized objectives, computer

' selection of test items or '‘synob" r‘omparison of items can be used as a meth-

¢

odology for tailoring tests to instruction. Secdnd, since the conceptual
| )

frames of the tests can be described, each testfhss built-in potentisl up-

i
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—SéE;hd was the groblem of lack of petfection<or completion of‘the objectives

~ .. .
used as raw matetials for-the development of test items. Third was the prob-
'ﬂ

1 of contendung w1th dual'sconing tequitements and with“seberal different B
y UREE < _ - ' : R o

kinds of progyam emphasis ;hd‘structukel
, : \ :

RN The first problem has been eﬂﬁhasized'tecentiy.with the development werk
done on criterion-refetedced t03ting..-From a.coneé;tueiuboint of vieQ, the .
criteria previously used to determine the qualitf of norm-refereﬁceg tests
ean no longer be used for criterioﬁ-teferenced teste;,"Sincevthe measurement'.
sttategy of the. criterion-teferenced test and the petformance test is to de-///

. ; . 7
termine the possession of either a skill or the capabilit§ §° carxy out an/'
attxvit) or- process, the degree to which the test. diffetenti&tel between ;;,;f
subjecta ttking\tbe tests doee nothing to indicate test quality. Unlike the J t

norm-referenced test, in which measurement sttategy ie\to disti\gyieh between'
subjecte, the performance test cannot’be/hypothesized 69 produce large dif-
ferences acroié subjects nor can any specific level of ditficulty be expected.
Hence, average leveis of difficulty and'large diffetences between subjects do
- not incicate quality of the petformancq‘test. |

In performance testidg, seee concepts of reliability still appear useful,
whiie others appear to haye lost theit relevance. Reliability over timeJ or
test-retest reliebiiity,iis still meaningful as long as the time between tests

n"o did not include opportunity for the subject to aéﬁ&lteﬁtﬂe skill in qUestion

Since performance tests are designed so that each item does nmot neceseerily

4 _// ~
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"”relatiouship to thn pe

of '1idelity S0 ofnen used in the recording industry.

- across sxill areas to ont

o =¥ii-
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) i r
refer to thc same sklll or uttivdty,"rcliability indices dealing with homoge-

neity of the test no longer appedr to be releVant criteria for test quality.

i The degree to which the items of a performance test cover th:'shdlik of

an drea and approximatc actual quuired performances operates 'in a similar

l
rformance test as that of 'a prodiction .ndex to a norm-

referenced test. This ngree of similarity might be compared to the concept

The second problem area involved the quality:of the raw materials used.

As should be expected, the synthecis process does not apply evenly to all

t of objectives

areds nnd was not applied with the same consistency to eath se

between 70 and 80 percent of the content

\

in the machine shop curriculum area,

was dc«trxbed by thc objectives. These objectives possessed adequate depth

Y

)blL the synthesis process to produce clearfsyut:e-

sized objectives describing unique performances. Thc creation of 1'ems

"paralitl Lo hc synthes14ed objectives ‘and possessing the.indepepdenge and

flelelllty required by the philosophy of, the syst _was a straightforward

proccss. -

In tne woodﬁorking area, between 60 and 75 percent of the content was

descr ibed. Unfortunatcly, the synthesizers of the raw objectives failed to

" nrod.acr a.nthesized objectives which dealt only with single perfcrmanccs.

[nstcad. the raw objectives were synthesized by similar or related beha~ior~

TN

and tne product. of this process was _a matrix oﬁ shnilar performances (rather

Lhan a single performance) with several form cr ges denoting differences in

conditions and extents across schools

e a matrix of tesy items generﬁted\in one=-to-
—~

e

the decision was made to produc

one correspondencc

el

to ‘the performances included 1n each synthesizod ubj

‘Since these products seemed UbdblL, o

eC Li e
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This decision vas the:source of ;ome time lost due to the expanded.number of
test items which had to be mritten; however, this increase in items-was ac-
companied by a large increase in test specificity, which incresses the degree

' .

to which the performance»test can- be tailored to fit a given instructional

'program wlthout any noticeable loss of efficiency of the item banking process.

Due to the variante of material and the limited scope of the objectives

/

developed for,the.electronics'cprriculum area, a decision was made to revwrite

the synyﬁesized.objectives. For more than one-half of the contract .
/ v [
peripd two of the test. dcve}opment team members struggled to find a format

many

within the scope 01 the electronics curriculum could be(ﬂeﬁcyzbed. By

expanding the number of'conditions it was found that classes of performance

could be dcscribed by/synthesized objectives. Hence, through considersble

/-
redcsign and a smal& set of compromises of the synthesis process involving

”

un1quenees of performances and allowance of performance form changes, sub-

/ i

LOI]LPtionS of electronics objectivcs ;oulﬁ be written which would allow

test development along similar conceptual lines ap those followed in the

development of thesmachine shop test. Results of the test development ef—

/

. - . : /
{ort again produced item banks, as in the two-previous test areas, with the

items possessing similar relationships to the synthesized objectives.
.// . : ’\“ N .

"In the area of automobile mechanizﬁ, less than 50 percent of the content
was described by the raw objectives.

/

A00 sparsﬂyto allow for the development of.synthcsized objectives. In addi-

tion, the synthesis process applied seemed irregular across blocks and units.

o~ -

““The. level of abstraction of behaviors described by the raw objectives and the

interdependence of the performances raise questions concerning the appropri-

ateness of the synthesis process in this area. Certainly, the limited number

Many of the ‘subdivisions of content were

& -
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of usable synthesized -kjectives wd the ne essary rcvislons of the e)istln

objectives made the declsion tQ,rewrlte k(; ‘objectives essentlial. Revislon

of the curriculuwn dostriptions were T?é: in relat ionship to the job orienta-. '

Liou of the curxiculum. Test item//uere written around standard mochantcs

tasko as described in Lhe‘automo ﬁle méchanics currlculum. In some of thcac
itens, syathesized objcctives‘Are\tested in 3 format which lncludeé‘a gluster
ot Lhc objectlves provided by the LSCOE system. - In other items, only parts R
of LuCHL pr:duced objectivés are included 1n the new syntheqi:ed"objectivcs

/
being tested. OUnce a gest item has been constructed the process can.be re-

gvfaqd no chat ,Jatem/capability as achieved in the ather three test areas T

A /
can bo gained.s Begause of their time-consuming nature, taska in the curricu-
. . /" X . .(‘ R

A

lun . such as disagsembly or reassembly of a motor or transmission were not in-.

clud o! o vomplete test ftems. Instead, either sample tasks extracted fros

/ . .
the Jarpe uumundgcable task or written or pictorial selection items were

N 3 .
)

’

The tnird problem|area encountered was the difficulty involved in thc

I3 \

ckigtence of two separite scoring requirements and in the t ime limitatlons
o

a-class %JQring of the| performance item and credible, objective centralJZLd

Learing of the performahce through application of the same scoring process.
| .

or th test development project. It was not always possible to produce useful‘(

Chereiore some items 1r¢ suspected to produce more useful scores ln the « lass-

Craom thln in a central $coring situation, while the reverse is suspcctcd ol

cther ttems. Only time\and study of the tests can alter or afflrm these sus-
pictons. It is unfortudate that systematic refinement of the WOodworkln
clectronics, and automobile mechanlcs tests is not planned to occur along

the sone lines as those abplied to the machine shop test.

KN
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The following report includes development and field testing procedures,

item bank desﬁriptions, recommended analysis procadures dhd uses for one of

the four test areas briefly des¢ribed above.
: ' L/

L4
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1. RATLONALE FOR DEVELOPING THE
- ) OBJECTIVE AND TEST ITEM BANK

)

One of the things which is badly needed in the arda of vocational
AN

education is the availabfligy of behavioral objectives with which teachers ~

\\ -

can systemdtically construct their currieula*. In_ addition, testing mater-

‘ials are neceded in some flexible format such that teachers and/or external

o

examiners can assess the extent to which individuals and/or. groups are

achicving ‘the specific course objectives. The flexible format ‘48 neces-
sary so that the testing materials can be used for individual asaeasmentv
as well as program evaluation on any specified subset of objectives from
the bani. Individual assessment takes the form of providing informacion

to the lndlvidual and the teacher on the particular objectives the student

has m;sttrcd that apptdred on the test. Program evaluation would consist
/

of rdporclng, in part, the proportion of examinees in the student popula-

-

tign ot interest who have mastered each‘of the specific course objectives

T

covered on the test.

The avuilability of an objective and test item bank would facilitate
teachers and evaluators making criterion-referenced measurements to assess
students and programs (Hambleton & Novick, 1972). To do this the test
score in{ormation should relate to specific program objectives and be in-
tcrprcted relative to prespecified performance standards. (In ; later

section of this report we will discuss additional/features of criterion-

referenced testing and measurement. Also we will tontrast norm-refercnced

tests with criterion-reférenced tests.)

B3




| / 2. PURPOSES

‘,A‘
~The purpose of the work described in this report is to provide a

-

saet of specific behavioral objectives for woodworking teachers to develop
their high school curricula, and to provide materials necessary and goide-
llne;\ﬁpr.teacners and evaluators to constructfcfi?erion-referenced perfo%
mance tests. The objective bank is complete to the extent that it covers
synthé&ized ebgectives previously developed by the ESCOE staff. (However,
it is w\\}-known to all involved in the ESCOE project that many woodworking
_areas are not covered It is expected that as these objectives become T
avaxlable in the future they W1ll be incorporated into the materials de-
scribed later in this report. Fortunately, this can easily be done with

{

_ the system we have developed.) .
~ Basically, what'we"héve attempted to do is specify what.an examinee
has o do to demonstrate mastery of'specific.objectives. ' For each task,

examince performance is graded as either acceptable or unacceptable by re-,

ferring to the evaluative criteria._ We haye provided guidelines for doing -

this and rcporttd on ways to do both individual assessment and program
"y

evaination. A special feature of our material is that all testing consisis
of students completing performance tasks. Also, the flekibility of the

testing matcrials should make them more useful to teachers in the schoulst

e

Lt should be noted thatxlittle attention in our performance testing has '

beer directed toward process. This clearly has nothing to do with the 1m-




N

) vt rent ton to prodiect eviluation,  Future improvements to these matgr-
o SRR , I N b
. Pald will sg_mdh‘ublmlly tocus on the processes .involved in conduct ing ('('r‘i'—' :
tain periormances, S : ; f

S\

-

| 3. | DESCRIPTION OF MATERIALS

' \
J1e of - the maJor stumbling blocks in developing woodworking perfor~
N

mance tasks fiom the synthesized objectives was that in many cases the
~ synthesized objectivas covered*several dif ferent skills.: Hence/it was f\
o ‘ | | \
impossible to develop only a single performance task to cover each syn- .

/,,r~>”'EEEEIEEE—SEEeZEive. While it wgp}d have'Reen possible to write several .

~ tasks, the meﬁping of each task %Q the parricular skill ﬁithin‘the'eyné ' ﬂf
thesized objective wouid‘not be clear. The best solution}seemed to,be '

';: to rewrite each syntnegized.objeLtive”info as many specific’skills ae;

!

e

: i
necebsary.,

i ‘ . ‘ . —-
\ j

Other problems included th7t synthesized objectivee were not written
as carefully as they should have been, so that much time was given to re-
writing them. After several "poor" syntheeized objectives were renoved
and many 6thers'rewritten, 165 specific objectives were written tovrepiace

he 32 synthesized objectig@s._ Writing a perf rmence rask to.measure each
oi the 165 objectives chedlbecame a fairly stra'ghtforWard7rask.
- . Our task inclnded tdé development oflthe\objective anditest item oank
for woodworking, presenmed in‘Section 7, wirh the follOwing information:v
fobjcct;vo code (block/unit), objective number, objective,‘fipal product,

e e e e

CV&IUdtiUn eriteria, and description of operation, The iﬁfo*mation was -

. | RN ’ ) N \ o \'
\ collected on each objdctive, e o : /
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: Prggﬁam hvalgation

//

i

The resuiting»matérials were read by‘five woodshop teachers on two

different occasions and many of their suggestions were used to modify our

materials. In adqftipn<ea representative sample of 54 objectives was Pr -
i
tested with more than 60 students, and’ here the, results were encouraging.

! ~.

Details on the pretest are presented,in Section-S.

4, ‘USING THE OBJECTIVE AND TEST ITEM BANK

v

The objective and test item bank can be used for: (1) individuai

assessment; and (2) program evaluation.

lndiyidual Assessment

It is possible for ‘a teacher to select any set of objectives that he o

desires for testing. (The teacher may select common objectives for stu-.

‘dents or different objectives, 'depe%ding on his goals.) Then the list of

\
objectives that an individual can do and/or cannot do can become part of

his record and the information can be used to effectivcly monitor the stu-

dent through the program; . o ‘f e : )

A

\ ’ - \\

\ If the 1ist of objectives on which we desire lhformation is small

BN

eﬂough, thel\it may be possible to administer each objective to all stu-

dents and by suuming across individual reports we can calculate the pro-
., \ . .

: porkion of examinees who perform each objectivélcorrectly.

[}

in the more typical case, we desire 1nformation on all cﬁurse objec-
tives\but the time required to test all students would be prohibitive.‘-
In this situation, evaluators should resort to the technique of an item-

examinee sampling. Such 'a technique has been used successfully to eval-

h

Q.
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lord (1962) was’ the first to estimate the test paramete's (mean, vari-’

Csample ot examinees.. More recently, diff/reht researchers have investi-
:. d ’ ‘ . . .

pated VdLioUS item-examinee sampling designs .to defermine the "optiﬁhm?/

. o | 1

wrte o ruetton (e, Cnmoruhensive Achlevemen Mogitoring ey the

Cochiige [ hamb et on, ml th & O'Re llly. 1971 I) . : . e
The psyehometrxt lL(hnquL of item-examinLL samp | ing (perhaps bctber
known as multiple-matrix sampling) for estlmating test score parameters has |

recently become very:popular with researchers and evaluators, ltem-exam- .

‘ R e

ince sampling could be described qa a technique wkore, according to Lord

and Vovxek (y968) !
N\
M nonoverlapping random samples of n _binmary items each are drawn _
(without replacement) from an A-item test and treated as separate
subtests; it is not required that m = i/n or that M = N/N, A
different subtest is administered to each of M nonoverlapping e
random samples of N examinees drawn from a populatlon of N exam-
inees.’ S '

L T

ance and tquuency distribution) for a populagi n by utllizing an item-
S * ﬂ '
anmlnue‘sumpl1ng design rather than admini ering the total test to a

/

'
“number of items, and examinees to use in different testing situations._
-1 A } ~y
Curriculum evaluaturs are preeently using item-examinee sampling de- .
-~ TEe .y

sxbns to «ollect. more Lnformation on a program than would be available “ s a
if ailiesaminees in, the population of 1nterest‘LonL only a subset uf the
Lutal mimber of itcms'\n the "pool." Item-examinec sampling is particu—;
larly applicable for currfcg1um eveluatioﬁ, where.information'abOut the.
group is usually’of more interest than information on iedlvidual examinecs.

Lord and hovick (1968, PRy 252, 257) report on several other situations

where item- examineeveampling WOuld be useful.

Final result {ncludes a set of proportions to indicate the proportion
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in more {han 20 schools, with more than 15,000 participating students, and

-

of cxaninces who successfullv completed each-cohjet v, - /

-
—

i the next four pages we will describe one model, that has been used —

successfully to evaluate instruction and seems applicable in vocat16n31 educatfon.

Comprehensgive Aéhievement~Monitoringr(QAM)

e T T i s

Hambleton, Gorth and O'Reiily (1972) describé a model. for the eval-

R ‘
uation of student achievement in c¢lassrooms and for curricyglum evaluation

cullodICumprehegsive Achfevement Monltdhjgg (CAM). All.of the decision-
Ty " 0y s N A
o ) T

making is done on the basis of criterion-referenced test results. The

-

CAM design includés the following components: . oL e
’ X A i . : i . - “.;
l. The definition of a curriculum with behavioral objectives; .
2. The writing of test items.to measure student pérformance cn each

.~ objective which are criteriofi-refefenced test items;

3. The/@rgaﬂization of a set of randamiy parallel tests, where ecach

v

//{ést is made up of ftems mcasuring all of a sample of all of -the
. ! o S

objectives in the curriculum and thereforc represents item sam-

pling;

4. Tie design of longitudinal, usually every three or four weeks, |
. "l : N

schedule qf test décasiggg througﬁ%ut'the codése;
5. ‘Thé{;;hlysis of the test data and the rerorting of results bx ¢
computer, usuall&'withiﬁ a éouple 6f-days; ‘

‘ 16.. Thé interpretation of theﬂ{esulté‘by evaluétors,‘teachgrs and .
sgudgnts as a'megﬁé»for making bettég decisions.about their in-
struction and curriculum; and

71: fThg—quifica§ion of curriculum, instructiounal activities and the
CAM design basgd upon the resulEs.
The CAM meﬁhodology has been designed to work well with any grade

level or curricular area. In fact, it has already been used successfully

-~

. -
£
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at gradf levels from third to twelfth and in every academic supject area.

- (Hambldton, Gorth and O'Reilly [1971} provide a dctailed re ort on one of
. : p

\

the many applications.)

Particularly important'to the success of the evaluation is the use of
L

the computer. It alleviates'the frequently encountered bottlenecks of
) k]

| most . evaluations, i.e., the analysis of data and the reporsi\g of results.,

\

rhe compute;/sllows maximum freedom in the design of/evaluation, which LAM

t

has used by incorporating longitudinal testing with item sampling?
//

v o
ol

The infofpation which is provided in the/CAM system includes' 1)
for inaividual students, (a) the total score on the current test and all
previous tests, and (b) information on the correctness of their response

to each item. corresponding to course objectives on the current test; and

- (2) for any subgroup of students and sny set of questions after each test

admxnistration, (a) the. schievement level on esch objective, and (b)

achievement .profiles which dispiay-graphically the leyel of-schievement'/)//

K
\

on all objectives on the previous tesé\occasions. . -
iven

'
e

The computer allows students' achieveEEnt‘to be plotted on any:

objective (or group of objectives) for the entire course./.Thislyiot,

i'called'sn achievement profile,.gives a graphic presentstion of/the changes;’

/

in group achievement throughoéut the course. Achievement profiles are a x/‘

I

unique type of informatidn available from the CAM model.// S

/ Figure 1 presents hypotheticsi achievement profiles for four ob}cc-
i , /
tiVes from a course. In this example, objective 1 qu taught between the

first and second test administrations, objective 3 etween the tnird aud

L /
fourth testings and objective 4 between the fourty'and fifth. For the

/

. /
reason given below, objective 2 was not taught. / On the pretest in the

7
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example, all objectivcs cxceptrgumber-twe;show achicvcmcnt.au Lﬁu chance
levei or about 20% on the ftyg}dvbidn multiple-choice'items. Ueing the
achlcvement profiles quér the'seeonq test admintsffation the fullowing
decisions ﬁight be made: (a) Objcctlvevl was not learned and should prob-
ably be reteught|iﬁ a somewhat different way; (b) since the perforgance )
level onvnbjective 2 was high on both the .first and second;teet_adminis—

trations Sne'eould safely skip-instruc;ionAon it. Aftee~che sirxth test-
ing, on the basis of the CAMw;até ehe following decision could be madc:
~the performance levellon objective 3 is.slippiﬁg and since it is an im-_\
‘portant objeetive it should be reviewed. :It is also noted that the per;
formégce level on.objcctiVé 1 has not!changed. dne m}ght-postuiaLe that
the topic is jhst too difficult for this perticuldr group of s;uéents.
In summary, CAM represents an-application'nf criteeion-referenced

testing to pregraﬁ evaluation carried out using longieddinal tcsting and
the notion of item-examinee sampling. Such a sslategy might be dpplicd

]

to dnalysls of vocational education data. | ;'
\ i | '

Test‘ConStruction ' / . \

Using thb procedures described below performance tests can. beyconstruqted
‘easily : Sample ‘tests and evaluation sheets are reported in Appendix A /K/
test 1ten, evaluative crlteria and testing matetiaia required corr*spnn 1ng to
each objective are found in sections 7 and 8, The examiner prepares three
lists. 'The first is made of objective séhtemen;s_to compose the test for
the students. The second list is made up pfﬂeve{uetive criteria coded to
the objéctives In the test. The third list is made uﬁ of the.materials re-

QMired.tn conduct the testing. The last list, is of cdurse, used by the

N
examiner to set up his materials in advance of the test adminiscration




5. DESCRIPTION OF THE PRETEST ING

~

.
\ . _ : st
: .

In order to détermine the feasibility and practicality of our mater- 'J
ials"pretesting of 54 objectives was carried out in three schools in the

3 \ , _
Amherst area involving over 60 students in dhe ninth snd tenth grades, }nh‘~ o

J 4

during the latter part of May. Copies of thg two forms of the test and

I
] \ ”

the teacher evaluation sheets which were used are reprinted in Appendix
_;A. To some extent ‘teachers assisted in the selection of objectives to be\\
covered on. the tests. ‘ , {; . )

It was found that the testing went most smoothly in the schools whcrt 4

-~

the "teachers were well-prepared ' That is, id order for the test adminis-'

I
tration to run smoothly we found, and hardly'a surprising result, that it -
was essential for the teacher to prepare materials necessary for the test-

ing in advance.' Also, it seemed to be important that students be informcdi

- of the,purpose of testing.” Testing went more smoothly ‘when this. had been SR -

done. s

N

The results of our pretest could be apalyzed in several vays. -, For

l»‘,,%

example, it would be possible to report the proportion of"students in €¢ach
| ﬂ‘ass who had mastered each of the objectives on the test. Comparison of °

proportions on similar objectives across different groups could be dotie to

.

identify the more e&isntive teachers, schools, districts, etc. Of course,

such checks as the stmilarity of students on other factors like inte‘li
gence, interests, etc., the appropriateness of the objectives fo hL Aife-

" ferent groups and the eqhivalence of grading standards in the dif‘erent

groups would ‘need to be consideréd in interpreting the: rtsu]ts. \_




[}
i

he test results o uld also be used to diagnose specific disabilitivs

of ‘student s, Students who have not .mastered certain objectives could be

assigned to remedial programs to bring their performahtes up to standard.

Final improssions of the pretesting include some concerns about setQCQ

-, - » N )
ting tolerances, and whether ?dq-ovets" are to be allowed. Whatever the
dedision, it should be standardized for .any patticulhr edministration of

P

the tests. o Lo

6. SOME BACKGROUND ON CRITERION-REFERENCED TESTS*

In r:cent years we have seén the implementation of many iqnovativé

instructional models such as domputer-Assisted Instruction (Atkinson,

1968), Mastery Learning (Blocm, 1968; Carroll 1963), Individualized In-

- struction (Glaser, 1968), and Project PLAN (Flanagan, 1967). into our

! Bchools;__Features such as the qucification of curricula in terms of

(A

behavioral objectives, detailed diagnosis of beginning students, the
avaiiability'of alternative instfdctional.modep, ihdividual pecing and
sequencinb of matcrials, and the careful monitoring of student progress,

are comnon to moét oE the instructional models ment ioned abave and to many

other instructional models to which we refer in this report. Programs

Qlong the same general lines are now being developed in vocatioﬁelueduca-}

" tion. Within these instructional models, tests are used to establish an

individual's achievement on specified content, i.e., instructional objec-

* Much of the material in this section is from an article by Hamble-
ton, R. K. Assessing student progress: A criterion-referenced measurement

approach. In R. Delone, Controversies in education. New York: Saunders,
1973. ' .

T
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" tional norm-referenced tests are specifically constructed to estimaiéf

: tiycs, and to provide information for making a variety of instructional

e evisions. Unfo:tunately, the mdst commonly known procedures for cou-

structing, administering, and analyzing tests, and interpreting scores,

arc not dS useful within’ the Lontext of these new 1nstructional models,

" and in some cases are completely inappropriate. This is because tradi-

N\

 edLn individual's ability level and 26 permit comparative statements

KN Ll /.

(e.g.; ranking) ac:oss %ndividuals. As a result we have gseen the devel-
opment of a new kind of testing, criterion-referenced testing. Criterioﬂ-
referenced tests are specifically designed to meet the measurement needs
of ‘the new instructional models. | | |

The movement toward driterionigeferéﬁced testing in the schools rep-

resents an important developmént'advocgted by many educators. Such a

movement seems particularly relevant in vocational education programs.

. //l
tlowever, many problems relating to matters such as test c?nstrucfion,

interpretation of test srores, and Ehé deﬁelopment of -reporting systems ;
have yet to be resolved. | |

The purpose of this brief ;ection of the report is to introduce the
n;Lure of criterioﬁ-referenced testing, to make some distiﬁktions between
norm-referenced and criterion-referenced tests and measurements, and to

describe one use of criterion-referenced testing in an individually pre-

gscrited instruction program. 2xtensions to vocational education are clear.

However, it sho&ld-be noted that some of the discussion in this section

pcrtains specifically to paper and pencil tests whereas all our woodwork-

‘{ng-maicrials are performance tasks.




Criterion-Referenced Tests: Definition and Some Related Problems

The term "eriterion-referenced test" was introduced by Glaser (1963) ©
to mike the distinctlon between tests designed to compare individuals and

tests designed to measure individual acnieVement relarire tu some speci-

\

fied domain of tasks: Of the various definitions proposed for criterion- |
referenced tests (e g5 Kriewall 1969* Ivens, 1970) we prefer the defini-

L tion proposed by Glaser and Nitko (197l) That is,

A criterion-referenced test is.one that is deliberately constructed

 to yleld measurements that are directly interpretable in terms of
'specified performance standards.

According to‘Glaser and Nitko (1971):

Performance standards are generally specified by defining a class
or domain of tasks that should be performed by the individual.
Measurements are taken on representative samples of tasks drawn
“from this domain, and such measurements are referenced diﬁectly
to this domain for each individual measured.

Defining well-specified content domains, developing pTocedures for
generating appropriate samples of test iteme and setting performenee
standards represent significant problems for mcasurement sp cialists, but |
they will not be discussed furthef in this report, althoggh\it‘should be

" noted that partial answers to problems one and two have«heénkaddreased

« \
earlier in the repoXt.. : : !
: \

Unfor* unately, ibecause of thelir newnesn and some unique probleme to -

be described later, there is a shortage of information on criterion-ref-

'Q

.erenced tests. However, it 1is still disappointing to note that seldom do

even the most recent educational meaaurement textbooks include more than
‘ | .

one or two pages on the topic. According to Cronbach (1970)."The testing

movement has given too much attention to comparative interpretations (to

individual differences) and too little to ebeolute, criterion-referenced

4




- measurement.". The need for such information is easily seen wheu one con=

‘scores of students in several differént groups, if desired.;

fewer errors 1n ordering the 1ndiv1duals on the measured ability. Sincc \

=

important. - ) ' : ’ ' \
1t is a well- known factrthat norm-referenced tests are constructcd "\

! \
s using tZEE“*UnstruetLon/prgggdures where items are usually selected to -\

.
siders the fact that more and more schools each year are adopting 1nstruc-

tional models that require criterion—referenced testing.

A Comparison of Norm neferercad and Criterionekeferenced Testing

horm-referenced tests. Almost all of the available aptitude ana

achievement tests can be classified as norm-referenced because they are
des1gned to measure individual differences. - The meaning which can be at-
tached to'any parttcular score depends upon a comparison of that score-  to
other scores achieved by students taking the test. A standard procedure
is to report the percehtage of scores that fall below particular scores
in d1tferent groups'of\Examinees (L.e., percentile norms tables), thus

making:it possible to lnterpret an iudividual s score relative to:the

/ |

A norm:referenced test is constructed spenifically to maximize the 1

“u

,*. e

variabxlity of test scores, since such a tEst ié -fhore likely to produce !

nor~-ref erenced tests are often used for selectﬁon purposes, it follows \

that minimizing the number of errors in ranking 1ndiv1duals 18 extremely’ \

——

produce tests with desired statistical properties rather than to be repre-

sentative of some content domain (Gronlund, 1971). It is pattly because
of this fact that the test scotes cannot be 1nterpreted relatlve £o some
Content domain. Both easy and difficult test 1tems do not usua}lywappear

in norm-referenced tests because they contribute very 1ittle to test score
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variance. Also, itemb which do not meagure the same ability as the major*

Sity of other items in ‘the test are usually removed. meirical evidence #

support these conclusions is provided by Cox {1965) His work revealed
/

‘that the selection of items from a total item pool by the usual item. ae+

lection procedu'es 1.e., utilizing item difficulty 1ndices--ptoportioqs
of individuals passing items, and item discrimination 1ndices--measure; of
the relationship between item success and oerformance on same critetlon
test usually the total test 5core) resulted in tests whiuh contained pro=
portions of items measuring instrucpional objectives different from those

in the total item pool.

Criterion—referenCed tests. The emphasis on mastery learning in the

new. 1nstructiona1 models has led to an interest by measurement specialisr

10" criterion-refereaced testing. Criterion-referenced tests can be used

to serve two purpdses. First, they can be used to provide very specific

information on the performanae levels of individuals on the instructional
objectives. This information can be used, for example, to determine wheth-
er an individual has "mastered" particuiar objectives (Block, 1971). To

aid in making individual mastery decisions on particular objectives is one

of the major reasons for developing the objective and téat item bank in

‘ v

woodworking.

Second, criterion-referenced tests can be used to evaluate the effec-
: : : ’ \ . . -
tiveness of instruction. Norm-referenced tpsts given at the end of a

r\._\

course are usually inappropriate for making\evaluative decisions on the
l

effectiveness of instruction because they ate not designed to COver the

1}

instructional objectives. However, criterion-referenced .tests are quite

useful to the curriculum evaluator because of the specificity of the test




-

results to the ingiructional objectives§ , has

lypltdlly, the ltans on a criterion—referented test\gau be thought of
as a sample from some weiludefined content domain. Knowing a student 3
test score dnes’not allow uS'to'accurately say which items wére answered

correctly, but we' can make a pretty good estimate of the proportion of
$

items in the domain that he could answer (Popham & Husek. 1969)

What are vhe appropriate procedures for constructing criterion-refer-
enced tests using ‘items presented in multiple-choice format? It should be

clear that since a score on -8 criterion-referenced test is compared to . g

‘come performance standard rather than to the performance of other individ-

uals, for the test to be a good measuring instrument it will be necessary
to change the item selection and test construction procedures.
Since comparisons’among individuals are of little or no interest when':

using a criterion-referenced test, it follows that a test constructor is

not usually concerned with developing a test to maximize the variance of

_ test scores. Therefore, a tesi developer should. not use traditional item

, selettidn‘procedures described earlier to choose items because they were .

bpeCLficallv designed to produce a test with maximum test score variance.

ot

For example, criterion-referenced tests are often used either before stu—’

dents are taught specific instructional objectives or immediately after.

* gtudents hdve been taught specific instructional objectives. - In”the for-

mer situation, most students will answer few or none of the test items and

in the latter situation, they wi11 answer most or ail df the items. It is

clear then that in both- situationa very little variation in total test

scores uithin the group of students will result.‘ Consequently. the ugual

¢

. {ndices for assessing the discriminating power of an item will be very




_,bllity that if

in this direction by Lronbach and Gleser (1965), Kr;euall Ll&ﬁQ).m

" ‘tests can be further clarified by properly distinguishing between testing

L o-17- . ' : !
close to zero, whtch is considered an indication of a; poor test jtem in

b
constructing a/hurm+ro£erenced test. Thus. there is the diatinc% possi-
tradxtronal item. selection procedurea developed fdr use

with nnrm~referenced tests are applied ‘to the problem of consiruc ing

‘
‘ i

};criterion-referenced:tests many good items will be unwisely discarded.

It would seam that what is needed now i8 a test theory devel ped

sﬂevitltallv for criterion—referencad tests. Some progress has been made LT

aser......____

L

and Nitko (1971), ‘wnd’ Hambleton and Novick (1972)

. ,.....A.-.no.u..- sessrsanetnnadiicimeiintiatitine e m -
jpeempeenY ITLS

L

than multipletghO}ce 1tems.;lHence some of" the 1s§ues deacribed abo e art
not relevant to ourﬁhateriais. / : L
A s arz. Although a test: cehnot b; classifted as either a n;rmr
reﬁerenned or criterion-referenced test by simply ldpking at it, the two:
kinds of tests are designed for quite different reaseh , and constructed
using dtfferent pt)cedures. The norm—referenced test j:\constructed using
trddxtional item selection procedures for the purpose of hﬁhing comparfi

\
sons among 1ndividuals. In contraat, a critefion-referenced Eest is de-

signedﬁtq facilitate decision-making relating to individual performance e

/
/

and tffectiveness of instruction. Procedures for constructing the tests

hare only now being developed

Dﬂstinction Between Testing Instruments and Maasurement' ' '\

The differences between norm-treferenced and crf.cerion-referenced

‘instruments and measurement. Certainly criterion-referenced measurement




15 eubstantially different from norm-referenced measurement. In the lat~x'
\

ter, one ig primarily 1ntereeted in using the measurements for making

\)
comparative déciaions among individuals, whereas in the foruer the meas-

e

urements are used to evaluate student performan(e ‘relative to apecific
performance levels.
The major distinction between norm-referenced and criterion-refer-

L4
enced measurement is in terms of the kind of information available. With

the availability of a theory for making norm-referenced meaaurements we

-procedutres used to construct them.

have procedures for constructing optimum measuring. instrumenta&‘i P "“”;_,,Wi_

norm-referenced tests. Then.the pertinent question seems to be whether
or not the instructional models which require different kinds ‘of medsure=
ment require new kinds of tests or the usual tests with alternate proce- f .

4

dures for interpreting test,gcores. We subscribe to the belief that newiw/
tests are needed, cqnstructed in ways which are aubstantially different
from the‘traditional approaches to test construction. We dintinguish a
criterion-referehced test from a’norm-referenced test on the basis of the

- It should be noted that a norm-referenced test can be used for cri-
terion-referenced measurement albeit with some difficulty. since the
sampling of items is such that in many cases objectives will not be cov-

¢red on the test, or will be covered with only a few.items. Also, a cri-

terion-referenced test constructed by procedures especiélly designed "o
make criterion-referenced measurements can be used to make norm-referenced
meaturements.. However, a norm-referenced test is constructed specifically

-

to maximize the variab{lity of test s >res (whereas a criterion-referenced

‘ . [ . T~
test is not) since such a test is most.likely to produce the fewest cirors

i
!
’




_in ordering the individuals on the measured ability; Clearly a noerref-

erenced test can be used to make‘criteribn—referenced measurement, and a
"eriterion-referenced test can be uaed-for norm;teferenced measurement, but-
. . both usages will be lese than o;timal. v

Thus'ithw0uld-Seem);ieieading tn talk abdutftesta'aa either norm-
referenced or.criterinn-refetenced eince neasurementa.dbtaihed from either

testing instrumenc can be explained with a norm-referehced'interpretation, :

criterion-referenced interpretation, or both. But it is clear that a test
. I‘ [

s muw—u-»u-“-mgadrfﬁ?m‘—m ki;ndrn.t' measnrement -i-e——not likéfy—t%—be—opﬂ:mm— —

for the-other.

K

Decision-Theoretic Appcoach to Criterion-Refetenced Measurement

0ut own conceptual framework for‘ctiterion:referenced meaautement
goee this’way. VLike Crenbach and’Qleaer (iééé)z we see :éééingfa; a de-
ei;ionftheoretic process; that is, teste are given for the purpose nffaid-
ing in making_decisions. This is certainly true in vocational edncatibnf
" “where we want to assess mastery or non-mastery of students on speéifLZ/';
instructional objectives. Oneiof the main differenees between norm-teféi
erenced and criterion:referenced tests 18 in terms of the kinds of deci-
sions they are specifically designed to make.'.ﬁnrm-referenced teetsiate'
par‘icularly useful in situatione where one 1is intereated in "fixed-quota
—ﬁgeiéttion (i.e., only a certain number of individuals will be nelected re* i
.1;_ gardless of their qualificatione), or ranking individuale on some ability
tests. Dec1sions relating to mastery of inetructional materiale are best
.done with criterion-referenced tests. With a critetion-referenced test
we have what Cronbach and Gleser (1965)fhou1d call a "quota-free' aelec-
tion problem. That is, there io no qyota on the number of individuals
1@ .

Q . = " T~ . \




) Establishing cut-off scores 1is primarily a value judgment.

"’20' . .

who can exceed the cut-off score on a criterion-referenced test. A cut-

off score 1s Pet,f"r a criterionjteferenced test to separate examineea.in—
to two mutually escluslve groupam Une group is made up of examinees with_
high enough tedt scores (s{the cut-off score) to assume they have\mastered
the material to a desi;ed-levelﬂof}proficiency.'.The second group is made .

/
o ) ’ , i /
up of examinees who'did.not achieve the minimum proficiency standard.

* The educational goal is to have everyone achieve éhe standards. This

~is attemptéd by individualizing instructlon to the point ‘of providing )

alternate instructional modes (Cronbach, 1967), individual pacing and ge-

: represents the proportion of items in some content domain that he could

~ answer successfully. Since we cannot administer all items in the.domain,

yetrors., A false positive error occure when the tester estimates an exam— '

—

quencing, and providing. various remedial programs. - “A
Thc primary measurement problem in the new oedective-based curriou 4
programs such as tqr,ones being proposed in vocational education 18 one lof

determinine 1if Pi’ an estimate of‘P1, is greatey ‘than Po. Here Py is the

"true" score for an individual 1 in some particular content domain. It

\

we sample some small number to obtain an estimate of Pi’ represented as
N /‘ . . . N

A _ , .
Pj. The value of P, is the somewhat arbitrary cutting score used to di-:

vide individuals into the two masteny cdtegories described above.
Basically then, the testeria_problem is to locate each examinee in

the correct mastery category. There are two kindg of errors that occur

Al

in this classification problem: false positive -errors, and false negative

inee's ability to be above the cutting score‘when in fact it 1s not. A

false negative error occurs when the reverse is true. The seriousness of




=21-"

[} .

making a4 false posittve error'depends to some extent on the structure of .
ol the instructional objectiJes. It would seem - that this kind of error has |
the most scrious effu(t on progrum efficiercy when the ingtructional ob-
jcctives are highly related. -On the othen hand, the setiousness of making
. .

a false negative error would seemxto depend on the length of time a stu-

s - dent would be assigned to a remedial program because of his low test per-

formance., 1t should be noted that many students. whq are misclassified

.\ are, of“course, close to the cuttﬂng score, hence the vremedial work is ”?
P
“not conpletely inappropriate for them.;* |
A In practical applications‘of c:iuetion;teferenced testing it-wonldf- g
seem that in order .to evaluate the test it wo;ld be necesssty to know | ’

N . . : : R
something about the consistency of decision-making across alternate forms\

of the crltetionfrefetenesd test (iée., testereliaﬁility). Anothet~con-
* sideration is the velidity of decision~maﬁing'with these tests; The prob-
lem of reliability and validity estimation for criterion—referenced tests =
- has not to date been satisfactorily soﬁved however there are severai |
papers that deal with the topic, including Bormuth (1970), Hsmbleto. and‘

Gorth (1971), Hambleton and Novick (1972), and P0pham and Hussk ( 969)

Criterion-Referenced Testgng An A icstion '

| In the final patt of this sectfon we will consider the application

of criterion-referenced tests to the area of individual ssseqsment in an 4.7
individually prescribed\instruction program. o

’ A new instructionalxmodol typical of msny being implemented in
schools around the country, is the one baing used in the Jsmesville-DeWitt

(JD) High School in DeWitt, New York (0 Rsilly & Hamblecon, 1971 Hamb le-

ton, Gorth'& o' Reilly, 1972).

=\ .




A

This ninth grade individualized instruction program in science 1s

organized into instructionel modules which consist of inst!hctional activ-

. ities designed to teach a single major concept which has been expressed in

‘l

terms of behavioral objectives. The instructional ectivities which make

pﬂup*a module are_subdivided into smaller submodules called learning activ-

|

ity packages (LAPs) A8 eech student proceeds through an instructional

module there are four types of decisions vhich must be made about him.v

A

To'provide informatign for deciéion-makint the following criterion—refer-
. - L.

ented tests are administered: a module pretest,,almodule,posttest, and
' 1 : . P

t ¢
)

sevéral LAP pretests and postt

o

Brieflyplet.us consider eZih decision seperately. As a student be-
gins to work on a module, a module pretest is‘administered On the beeis'
‘ .

of his test performance, presCription indicating the particuler LAPsf

c .

that a student needs instruction on in the module is- prepared by the L
Ve

teacher. Such a procedure will ensure that students will be working only

on learning experiences directed toward goais which hawe not been mastered

“o\

previously. The module posttest which is either thg same test or an al-

kN

ternate form of the module pretest can be used for prescribing remedial .

- work for a etudent, for greding, and for eVeluating the;éffectiveneas of

'the instruction in the LAPs.

Analogous to the module pretests, the LAP preteetsﬁere used to pre--
scribe a set of objectives within the LAP that the student must demon-
strate competency in before moving on to the next LAP in his prescription.
LAP posttests are used to detsrmine the extent to which students habe

satisfactorily completed the objectives of the LAP

1 I

‘Decisions relating . to the diagnosis of learning difficulties can also .

A\

*

o,




Y, .
N1

-
&

erenced test to demonstraté mastery).

V [
b . ' e /
# ‘ // . ’
be made from tHe criterion-referenced tests/if the incorrect responses to
. / .
the items have been carefully constructed; i.e., incorrect choxces are iu-

——
o

cluded in an item because they are indicative of particular learning dif--
st

K4

ficulties. Apparently this systematic construction of incorrect choices
to multipie- oice items for the purposé'bfidiagnééidg’iééfnihg difficuity‘
has not be¢n carefully explored but offers much potential. In addition to

being an excellent way of extracting more informatién from a criterion-

referenced test, it offers a systematic way of constructing choices to

’ multipleJChoice items.

;q_ One problem that remains to be solved for programs similar in format

to the JD model is the development of guidelines for establishing cut- off .
/

points (i.e., how many itcms must an individual pass on a criterion-ref-

A

Summarx | =

In this section we have 3ttempte& to highlight some of the sﬁeéiéi
- B ] e Y .

. characteristics of critefion-reietenéed-tests and compare them with “orm-

referehqu tests. Also, the application of cfiterion-referencéd testing

to the prn&temtq individual assessment in an individually presc;xbed in-

\
struction progrfm was briefly discussed. Some pertinent comments were,

-

included that made spetific reference to performance testing in woodwork-
! \ e
. \
ing. ' \
It should be clear from this saction that there are still many prob-
lems that remain to be resolved in developing an operational criterion-
referenced measurement mudel for assessing student mastery in the schoolas.

It is encouraging to note that at this time there is probably more re-

search being conducted in this area than any other in educational measure-
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. ) o
Jbhieetrve . . : )/
\umbtx didterials Needed
mber sl ’
° . | )
. L. ... Ground planc iron, oflstone and oi},
/
z. tround chinel, oilstone and 0117/
- /
3. Ground knifec, oilstdne and oll’ ' ' {
4. Grnund hand scraper, oilstop;, oil, file and burnishes ' ' f- ).
N . .
) 5. Circular saw- blade, circuf;r saw machine and oilstonc
- 6. 3 pieces of 1" x 6" x } , ‘Jointer, thickness planer\
3“\\ 7. 1 piecc of l x4 x 2/ 2 pleces ot 2 x 2 x 30", Tryloquare, o .
- zig zag rule, anc%X, spe(S. _ e
8. 2 pleces of 1" X fh x 2', foldi ing rule, combination gquare,
a pencil, specs. R : A
9. l\piece of 1;/x 2" x 3', sketcl of project, folding rule, )
combination gquare, pencil, stfaight edge. ‘ ' ‘
. / ' ]
10, 1 piece of/l" x 2 x 3', sketch of project, folding /rulc,
rry squaré pencil, straight edge,
; .
11, l piecg/of 1" 2" x 3', sketch of'projcct,'foldi £ ule,
'steel/équare \pencil, straigh; edge. ; |
“12. 1 piece of 1" x Lg" x 3', skatch of; project, straight cage, I,
| -~ folding rule, lay ut board, Qbmbin&tion square, penci.. /)/// L
. 3 7 . : f
T . 13, 1 piece of 1" x 10" X 3', sk&tch of proj&ct, ayout Dﬂxlu, ;
{0 / o straight edge, try squ@re, fdldlng rule, p;n ll. S ,’”
S, \ ' /’ o :
14, -1 piece of 1 x 10" 3')\sketcn of project, ldyout board, BN
straight ecdge, steel square, folding ru{ﬁ,d id pencil.
. ~ o
15. 1 piece of 1" x 10" x 3', sketch ot pfojeck, strip template,

'btraight edge, folding rule, steg}/qquare nd pencil.

16. R piec of 1" xhﬁ" x 12", l/k/;heet of #0 sandpap;r, 174 shicet
- : of #2/0 sandpaper, sanding block.

17, 1 plece of 1" x 6" ', vigratbr sander, sandpaper to fit
T vibrator sander #2
. . / - ) .
18, .~ 1 piece of l" 6" x 2', belt;sﬁnder abrgsive belt for sanacr .
#1/0. SRR T e
P . l‘_‘ 3 \4\\\ ) f b/ R
19. 1 pigce of 1" x 6" x 2°', han¢ scraper. '

20, Jvﬂ'piéces of 1" x 4" x 12" drdwoou, powdered gluu, 1Qn1tdxnu
o to-mix glue, glue brush, bar c]ampq. S

21.’ 4 pieces of 2" x 12" x 12" hardwbud, powdered glue), container
<) to mix glue, glue brush, handscrew clamps.




29.

NL~

3L

, -3,

35.

3h.

| screw nails, fasteners, ‘haimer, stcel square, tolding rule, :
‘. hack saw, nail set. ‘
Stock: for complete calinet case with grooves, sielf standards .
strew nails, finich npils, hammer, «tocl uare, folding rule,
, nack saw, nail set, ; ‘ o )
N { :

Materiatbe oecdea
bpicoacs o 1" 5 6" x 18", JPowdered rlue,

) ('()ll'r_':ll'll('l".'!,-» mi
“Inu,/#luv\hrqﬁh; bar «lamps. . . a

Stock tor bookcase, white glue, clamping blocks, bar ¢lamps,
steclsquare, plue brash. .
Stocklfur/hnokvaSv, quqprod glue, container to mix glue,
clumping blocks, bar clamps, glue brush, steel square.

‘ #§£ock”f0r wrch leader, powdered glue,
glue brush, clamp“blocks, plpe clamps.

I

container to mix gluc,

Stbck for‘ukuh'lcader, glue brush, gldmp locks, white glue,
pipe clamps. ' - '

Sco :k for arch leadgf, not glue in glue pot, glue brush, - ::
clarip blocks, pipe clamps. ' L ' '

e

Stock for drthr case frame, white glue, plue brush, clamp
blocks, bar clamps. steel square, folding rule. . ' _ '
Stock for drawer case frame, hot. glue in #lue pot, glue brush, !

clamp blocks, bar clamps, steel square, folding rule. .

~ Stock for drawer case frame, powdeted glue, glue brush, clam)

blocks, bhar clamps, steel square, folding rule.
Stock fur'uqmpletc book case with grooves, shelf standards,
shelf ‘standard screw nails, fasteners, hammer, steel square,
folding rule, hack saw, nail set.

BN

|
\

Stock for complete book case with grooves, shelf standards, ' )
shelf standard screw nails, finish nails, hammer, steel square, !
' fplding rule, hack'saw, nail set,. : '

"Stock for complete book case with grooves, shelfl standards,
"shelf standard screw nails, flat head wood screws, screv driver, -
hand drill and drill bet hammer, steel square, foiding rule,

: hack saw, nail set, / ' : ’

Stork”fOr complete cabith case with grooves, shelf <tandards ,

Stock for corplete chhinet case with yrooves, - geif standard | .
Screw natle, rlat hegd wood SCrews,y sorew driver, hand drill
and twist drill nammér, steel squarce, tolding rule, hack «vs,
nail set. I '

| - /

\ L]
\\ AN




4 . ‘
-5
_ y
Gl Jediave _ , -
Number. Materials Necded C
3. Stock tor complete chest, fasteners, harrer, steel squagd,
folding yule, naii set, s
K. Stock tor complete chest, finish nails, hammer, stegf cquace, ///
folding rulv, nail, set. ‘ : : // . e
‘ i ) / . - / A
~ 39, Stock for.complete chest, flat head voou ‘llLWs,/lﬂnﬂ ar 11 ,/
e cand twistdrill, screw derkr, hamner, =steel .uﬁirp wLuld4ﬂ¥—
~o oy ] R —_ er— o b
e e -«_—*" ’//,‘ /.- w
it e “ (T’v ] ) /”’(, : '/‘ .
40, Ispiece of i x 6, x 2" with concave cuts, wood file, sandpaper. *
N - ~ . ‘ {' . - . ;
41, 2 pieces 1" x 4" x 2" nailed together witn fini«n nait- to ‘ g
B Term [ hdhmcr, all set, . f 1
! { U
' ; oo N
42, I plece ot 1" x 6" »x 2' with concave rut’, wood fi..
sandpaper. | o A ST
. ) J / v B : i i T w e ~-~.\_\\"_\h
., | - - . ) . . ) e
43, 2 plecas 1™ x 2" x 1" with one.4nd mitercd tu -5 wuite plov,
) ! e $ : B - .
’ witer _\:/i.‘;e- "| - o ) - A .
a : e ' . PR ia
44, Drop leafl table tép with 2 drop lears, drop leat hingos ‘ e Al
combination squarq,,foldinu rule, civisel, pencily serew driver, xX
specs, and hummcrx* y : , ' e, ]
45, Urop leaf tdblc toA with 2 drup Icats, drop leaf hinges, tey é R
‘square , £dfflng rulb thwcﬂ 'pg(He pencil, screw driver, 5 - v
~and hawﬁar. ‘- . ‘ i \ 1 C
40 }‘)t‘o leaf t 5.(' e top with 2 drop Teats, dr&p leaf hivo | L ‘
' “steel sguard, folding rule, c¢hisel, specs, pencii, :orew sriver ~ - ¢
- ‘and hammer. & fo o /
e Ve . I ) . . . \ . ' -
47, 1 door, hutt ninge,, th;e SCrews, comoination square, draving
for hinge lunltion, chlse], butt gauge, screw driver and
hammer. . /
I
+ 438, l door, butt uinges, h&ngc screws, try square, drawit;. {for
hinge location, chisell, screw driver, butt gauge and Lanmer,
' S
49. l douor, butt hinges, hinge screws, steél square, drawing for
‘hinge location, (hiseL sctewdr;Ver, butt guuge, and Lammer, .
il .
=0, ' Specs fora wroj-cf, 1 piecge uf 1 x6 2"y 1olding rale,
combination squAre, a*d peﬂcil. '
- ; |
ol Specs’ for i AﬁojoLt, ﬁ plege of 1" 6" 20 L raicy +
try square ohd ancilL i . : N
22 specs for a project, ﬂ piece of 1" i A" x 2' foldiny rule,

steel square, and pencil.



ULJ’.'\'! L Ve
Number

‘....?3.

OU.

69.

0.

71.

72.

try squarce,

fmggyidlstgﬁdoq

and-pencilt.,

_ Specs for a profect,
try square

.1 piece of 1" x

- 1 pilece of 1" x

1l milled

Specs for a projccc.' plece af 1Y
steel square, and penc11. *
Specs for a projeat, 1 picce of 1" x
combination square and pencil.

1 pigcé of 1" x
and pencil, - :

Specs for a project, 1 piece of 1"
steel square and pencll

1 piece of 1" x 6" x 2" with one edge
try square and pencil.

6" x'2" w. . one edgu
try square, pencil and specs.

1 piece of*l" x 6" x 2' with one edge
combination square, and penctl.

1 pieqe of 1" x 6" X 2'Aw1th onc edre
combinatlon squarL, puncil and specs.

1 piece of l" ‘6" x 2" wi
steel square and pencil.
)

1 piece of 1" x 6" x 2

steel square, pencil And specs.

1', and try squa

-

. /'/
Any vertical surface and level.
“Any flat suffacu and level.
picce of 1" x 4" x 1' and tr

L milled piece of, 1" x 8" « 1' and tr

i milled piecu‘uf "

X A" 1Y ana wy
vonilled picce of 1" % 12" % 2" aqud g
any project that {s aseombled, Migenr

folding rule.

*vb»'tﬂ--*:‘l—“m‘cfé“l“t’lfp o

6"‘x
!

x/ 6"

1 one edge

with one edge _

Specs for a profject, 1 picce of 1" x 6" x 2' steol tape,
comblnation square, and pencil, ;
Specs for a project, I plece of 1" x 6" x 2 steel tape,

6" x 2', zig-zap rule,

2' zig-zap rule,
x 2' zig—zag rule,

straight and squarc:.

strdight and sﬁuarg,
i
{
I

-

straight and 9quare;

straight and squard,

straight and scuare,

straight and caare,

I‘U,.

./‘

v oSquare,

|
Y sudre.

Cea o seuane,

teos square.,

int, steel square, i

-

-
e — ]




J

2 = i \ [
i ' ,: :
-38- & .
Ob juctive ,
Number Materinls “eedyd .
U}'l. 1 dr:lwc.-l Cuagy lr.'uuc., hlm-prlnt, rtlh- and steel L e, \
. [ : ; .
14, 1 ac.stml)lul cm"at, blm prlnl, rulv il stu-l s.qu :ru \' a
, g TR B
- 75, 1 aa%embltd book case,” thLprlQ~Lwﬁng__$ tulL.,And-“Luu 5\;3
) square. ‘\1
76. 1 completed table, blueprint, folding rule and- Htct] square.A \f
. oy
\ il 117, 1 assemblod drawer ease framt, blucprxnt folding rulo, and try: l
square. ; , . CL :
78.° 1 aesembled thest blueprint, folding rule and t;y square.
.79. 1 assembled table blueprint, folding rs!bt and try square.
. - 80. - 1 assembled frame, bluepi’ht, folding rule aﬁg'combinatlon
R square, Loy
- 81, l asaembled chest, blueprint, folding.tulu and combination N
. square. ; p . "
‘ 3-82.—K 1 assembled - booktase blueprint, folding rule and (omuinatxon-’
squar: - . !
81. . acsembltd table, blueprint, folding TU]t “and combination .
;' square.
84. _ 1 piece of 1" x 6" x 2',}crosécut séw, sqLare and pEH(L' L %'
'853 1 pilece of 1" x.6" x 2°', specs, crosscut saw, square and pentil. ' / :
r 86. 1 plece of 1" x 6" x 2', specs, mérking gdauge, and ripsaw. !
EA ’ ' o ' T
4 87. ! piece of 1" x 2" x 12", sp é/ and miter box.
i , A ) . /?
88 - 1 piece of 1" x 2" x 2, sp cs; and mitet box.
SRR o’/
89: v ,l.piece of 1" x 6" x J', try square and hand plane. o
. 90. 1 bieée of 1" x 4" x/1', ‘specs, hahd blané and level square. 3
3 i ‘ :
/ ' 91. ;. 1 piece of 1" x 6" x 1', specs, hand plane and level squarc.
| c o / .
! ‘ . | - B “ [ -
92, | piece of 1" x 3" x 1', specs, - combl¢atlon square, pencil
’ and hand plane. /~~
93 1. piece &f 1" x 6"'x 1', specs, combination square, level
o square, pencil and hand plane.
94, 1 piece of 1" x 4" x 1', specs, hand plane and level squarc.




{
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o  BEST COPY AYMIABLE -
sleer | Materials. decde P | |
95. | pic«‘v';}! AN I, 9.'|n'¢‘9;,::’l:l‘v Squate o poenge i b o aad )
plane,
96. 1.plece ot 1" x 4" xel' ) wpees, Tolding ruke, nvnca!} hand :
deill, and wwist dreill. ’ A
95 N picce.af 1" x 4" x V", specs, folding rule, penctl= it i race
‘ and auger biL.. | - P '
. 98. ! piece of 1" x 4" x ', specs,. folding rule, pencil, Hana
© electric drill and twist drill. A ,
) . \ o oy _ Sy
, 99. © - 1 plece of 1" x 4" x 1',Vspeqs, hand electric drill and counter
N . Sink. . . o , . . . ~ T . R
100, . 1 piece of 1" x 4" 'x 1', specs, folding rule, pencii, drill
. ! press and twist drill. ' : o
. - . | . |
101, 1 piece of 1" x 4" x 1', wpecs, drill prese and connivr-ian.
102, I piece of 1" x 4" x 1', pecs, folding rule, pencil, vorin
mjchine and counterbore. - !
103, /2T\ussenb]ed table frame and table top, corvvr blocks, i _. , /
' / drill, twist drills, pluc, handserew clamps. serews, - orew '
¢ - '7/ driver and folding rule.
104, I piece of 1" r 6" x 12", folding rnle’uud hand planc.
;US: 1 plece of 1" x 6" X 12", foldipg rule and hand scraper. "
. lve., R éiéce of ]"nx,ﬁq x 12", fo¥ding rule and cabinet scraper,. -
.107: 1-%180v of 1" x &" x 12", /fspees, folding rule, wise aad smooth R
pYane. ' ; -
g | |
108, I piece of 1" x 4" x 12", specs, vise ang .mooth plane. : S
. : ) , . ‘ !
"109¥wa I'' piece of " x4 x 2', specs, foldiny Muie, vise and jace
: vlane. '
l .
11y. 1 pidce of 1" x 6" x 18", specs, foldiny rule, vise un&.iurk
vlane., - - y ; -
Ny ; | A |
111, 1 piece of 1" x 6" x 18", pech, folding rule, pencil, ane:\‘“

trv squart‘and jack plane.
112, | plece of 1" x 4" x 2', specsl, folding rule, pencil, vises
and jack plane. '

\ . B . L

e

L3 I plece of 1" x 6" x it", "spech, folijny rule, vise o
~ jointer plane.

{
S
g"h. ‘




bbjcctlvv'

Numbgr

114,
115.
116.
i17.
8.
1i§.
120.
121.

122,

:123.
124,

125.

129.
130,

131.

133,

134.

“trimmer cutter,

1 piece’ of 1" x

: y
Mutcrfuls Needed

I piece of 1" x 4" x 2, specs, bolding rul(,'trv SQUATe
vise and jolnter plaqc. )

1 piece of 1" x 4" x 18", bpecs, folding rule,’ penlil
_vise and jointer plane

1 piece of 1" x 6" x 2", specs, try square;_félding rule,
vise and fore plane. :

1 piece of 1" x 4" x 3', specs, foldiﬁg-rule, éry square,
vise and fore plane. )

i:piece of 1" x'45>x 3', specs, foldinh rule, vise and forvfi

plane. |
. \

l'pieCe of 1" x 2" x 2', drawing of molding, portable router,
router molding cutters, wrenches and jig. N -

1 pléstic laminated top, portable router, laminate triwner

cutter, and wrepches. 5

1 plastic lamin;X§d backsplash, porrab;c routgr, laminate
ahd wrenches-, - C

s

1 completed frame, portable router, straight cutter, wrenchies,
router gig with fen«e and folding rule,. . .

w

1 pie(e of 1" x 6" x 2° , portablg router, router cuttoer,
wrenches, folding rule and router Jig with fen(e. : ~

1 piece of 1" x 4" x 2" portable router, cove ¢ tter..
wrenches, and jig with’ fence.

"-x 2', specs, jointer machine, C- tln.ﬁ,. —

stop bloc«s, puch\stick and folding rulec.
K
1 ;Xch-of 1" x 6" x 2', jointur machin2, and push sticx.
1 pleee of 1" x 6" x 2' and jointer.
2 pieces of 1" x 6" x 2' and jointer.
1 piece of 1" x 8" x 1'vand Jinter. ;
At O B
‘ - : \
4 pieces of veneer ~tocs, jointer qnd bt ! IRRANER
1 plece of 1" x 4" <« 2' and a jointer.
1 piece of 1" x 4" - 2" and a ,ointvx."
1 piece of 1" x 6" x 1' and a jointer.

2 sides of a vookcase, tolding rule, circular saw, and dado head.

\




. A
Uhjuect i've

NuoeT Mageri.iis Newdod ) o
135, ~ 2 picces of stock for a vuhinut,,{nldlng'rulo,_hfrurlur Saw
an(l gado head, ' \ -
~ 136. th(k for a (tht rudiul arm saw, dado head, and toldiag
\ rule. g
- 137. Stock tor sidgq ot -a buteh, overhead routar, straight cutter
ana folding rule.
- 138. Thickness planer, straight‘édge, clehﬁing fluid, rags and wrenchos:
139. 2 pieces of 1' x 6" % 2', stock list, thickness planner
and folding rule. _ e B
e, . ' ~ .
140. 4 pieces of 1/2" x 3" x 3', stock list, thickness, hand screw -
b élamps and folding rule. E - :
141, 1 plete_of 1" x 6" .x 3', pattern- templdtc, pencil, nandsaw, . ‘
' and drawiny of scallop. N e
14— 2 : jieces of 3/4 X 10" x 12", gompass,and,dx;wiuh of pro*th o,
147, 2 picces of 3/4" x 8" x &', pattern and, drawing oflprojOct,
bandsaw -and pencil. : ’
L4k, - 4 picces of 2" x 3" x 30", pattcrn and drawing of pFO]'(l,
N \\bandqaw and pencil. S , 0
’ . v o ' . \ ‘ '\ M e
145 2 pivces of 1" x 2" x 2', drawing, bandsaw, and pencii. :
lav 2 pieces of 2"‘x 2" x 2', drawing of project, and bandsaw. .
147 2 pieces'of_l“ x 3" x-Z'E\wood fence, C--lamps, draving of, ;
project and bandsaw. = e S i p i
. " : ’ - Lo . i
148. " Band saw and band saw blade, - lwy’fj,' o B ' [
149; ‘A board thn Lothxed cuts and a spinuln sander. _
154 A board w1tn ngILoped cuts”and a Splnul sander,
I51. A board with_arc cuts and a sgpindle ¢ander.
152 1 plece of 2" x 2" x 2', mortiging machine, C-clamps, “top
blocks, wrenches and folding rule.
¢ : ‘
s, Doriece of 2" x 2" x 2', mortising MA(hxn., ¢ (xamp~ stop
x slucks), wrenches and folding rule.
klbd, t piece of 2" i'Z" 2' » mortising machinﬁ. C-clamps, stop

blocks, wrenches and folding rules.




)
cd

b e .
- Numper

155,

g

<1562
L57.
. v,' - .i158‘.

i
!
159.

" 160,

o1,

l62.

163

104 .
165.
166,

lo7.

68,

169.

4 piéces of 1" x 2" x 2, tonnoner and coper, coping head,
~wrenches, stop blo@kq, try squﬂfe and folding rule. ’

| 1_piece of 1" x 4" x 12", drill press, machine bhit, iry R_-
. square, fnlding rule; pencil, and gig for drilling holes. |

A &
. a ’

-62- . .

! piece of 2" x 2" x 2', moriising

' ﬂaterials_ggpdngn
blocks, wrenches and folding rule. !

aéhineglc—clampé, stop
1 piece of 1" x 2" 'x 2', tennoner and cuper, coplag. huads
wrenches, stop blocks, try square; and folding xule.

1 picce of 1" x 2" x 2', tennoner and coper, coping ncads,
wrenches, stop blocks, luvel square and folding rulc.

- 4 pieces of 1" x 1" R 12", tennonver and coper, copin; htad,

wrenches, stop blocks, try square and folding rule.

Grinding machine, stone dresser, grinding dttachment an' plane
iron bladn. g
Grinding na(hlne, stone dresser, grindlng attachment Jﬁd
chisel. - : o

1 piece of 1" x 4" x é', drill press, machine bit,wrr~ square,
tolding rule, pencil ahg set up for drilling a series of
holes, .

I plece of 2" x 2" x 2', wood lathe, lathe cutting N
sample turning, folding rule, pencil and outside catipers.

1 piece of 2" x 2" x 3', wood lathe, lathe cutting tools,
baluster drawing, folding rule, pencil and outside calipers.

I plece of 2" x 2" x 3' wood lathe, lathv cutting tocls,

"nattern of na]uster, fO]dlng rule, penci], and outside .dlxpugg,

4 pieces of 1.1/4" x 1. 1/4" x 30", wood lathe, lathe -v-tins
tools, samplc turning,. folding rule, pencil, and outsid.

. calipers. |,

,f' 4.

yre

1 p}ucc of 2" x 2" x 2', wood lathé, lathe cutting tanls,
drawing af spindle folding rule, pencil and outside caliper::

:)"

/ : .
1 picce of 2" x 2" x 2', wood lathe lathe cutting tools,

‘pattern q(_spindle, folding rule, pencil, and catside valipers.




[
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APPENDIX A,

, | PRETEST MATERJALS.
A : va Sample Tests ah_d Evaluation Sheets , '
Fo | ' . Constructed from the Objective and Test Ltem Bank S

on




g with.conéave cuts,

2 lo'
11.
‘12,

13,

14,

135.

‘ blane,'aqyare, vise, and specifications.

. Measure and mark’a plece of stock with a bench rule, Pencll;m P

* ‘Measure and mark a piece of stock with a zig~zag ruls; péhctl,

‘ Ch&qur on the end to specifications with stock, specifications,

© try square, and hand plane.

| epécificasf ! . |

WOODHORKING' PERFORMANCE TEST
| WOODKOR X T

Sharpen a plane iron with a ground plane, iron, oilstone e
~and oil, o . -

Sharpen a chipel with a_grquhd chisél,foilstone and oil,

Sand a piece of stock with stock for the project, sandpaper

4
'

‘on concave cuts with milled boards
a file and sandpaper. ' ;

Remove the saw maf

try square, stock and specifications. .

try square, stock and epe;ificatibns:w-il_
Square one end of a board to remove bgd,egd with a'try'sqpa:e.“'?

: : ' - /o
Crods cut two ends and remove checks with stock, cross cut
8aw, square, and dimensions. ' I R

combination square and hand plane.

Square off ome end to;epecifications given stock spnéi£i¢aeione.

~

Selact corract size bit\and.§or3'ﬁplgs'to‘specificathons
given hand 'drill, drills,'lumber and specifications. -

Selact gorrectusize drill énd drili & hole tqquecifications
given an alectric drill, drille, lumber and.specifications.

Select correct size countersink and coqntéteink a hole to \
gpecificatigna given a drill praes, countersink, lumber and \
nAR. ' E

Plane s piece of stock to epecified thicknaess with a pieé§§bf5f
8tock, smooth plane, vise and specifications. ‘

Jdint_hsgiéce of stock to-apacifications given stock, Jaék

APEE /

D e




|

» Bevel edpe DY nln(k va.n |0!HtEt and a B}g{ﬂ 6{“Sluvk; .

- -67- | RN

B -
e . K

I v 4§i‘ uluiny ol stock ‘glven jointer and Piece ol oo

¢ l

hu

Rubbvl cdge ul Stnck pdv:n ]ointar ana’stock

Plane stock to width; &dvem thickness. planer, stock 119; j

ntock and. hand screw ‘clamp. o AP ot

. . ' - // ) VO
Lay out and cut diagonals for turning given/bandgnw, e
stock pactérn and drawing. R et
Replace bandsaw blade and make adjustménf; giVen bandsaw. f‘:ﬁk_
and blade of desired aize, ’/ﬂ s : o

Remove bhndqbw marka from & board with convexed cuts.

Removq bfndsaw marks from a board with scalloped cuts, .

{ Ty
Dress grinding wheel and grind blade given a dull plane "
iron bla e attachment, stone | dresser and grinding whevl.

e

Y

Dress gr nding wheel and grind ‘chisel given a dull chisel
blade ac aghmént, .stone dresder And grinding wheel.

l ;
Detdrmine if a surtace is flat, sing a apiri%_level glven
1 .

i surface and level, S b,

i !
7:;« ' 3\

Decermine if a surtace 1s flat, using a steel squaro,.
given parﬂs of a job and steel square.
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| W\ ‘ . N
WOUDWORKING PRERFORMANCE TEST
1.
Evaluatiea . ,
.ﬁ ‘I‘il e !
W .- - 1o Qutting edge is ras v sharp and bovel, 1s Ililt (hot rounded). )
Y NP S | o
K . 2. Cuttinps odpe iu .n/ i sharp and bevel is flat (uot rounded). // 7
. . . \' ot ’/ ","
3. Sanding i owiry LN y,- lin,  No '-.m(lpapen marks s:muld be sec)r/gul -
tlu thickness shoulld be uniform. .
4. All Saw and sandpap\cr marks should be remowd Tewrtug A unifore 4.
: : concave cut, \ o _ , : ) L — ~
St : \ / : | o
\ .5 The mé:, asured lines on\ the stock shoul/be/< curate.,. L ‘
\
o) 6. ‘Thee m(‘dbuer lincs on the stock s,hﬁuld be accur. TR 1\
\ e “ (
7. The "»(‘uqrcd line shuuld.bc_r_l.a/ccural.e'.
f - ’ . . . *
B.: ALY chocks qhu‘ul'd have beem cut - of f :,qu.m R P ‘ .
; bu.x(u! ,lmuld bu.amnr.;u.v to within + 1/1‘:" : / -
Y. The miter shoutd be plancd exaétly. : Sy '
A e i ST ‘ - : ) ' o ~
10. Fnd .Zn--zi&lw'_f:;quarv, smooth and to size. , .
- // ' ! : ! l’. ‘/
The/holes should be the cor‘rect size, in thc Corpect Toeatonan \ .
widh e $drrect augle to a clean surface. i I R
. : i 1 ’ e '
. . 1 e i
’ ’ i - I3 - teot o
12.  /the hoics shbuld be the correct ize, in the coe o Toootian e e
with th correct angle to o clea ‘surface. . S - —/\‘
P e / ‘v
, 3. orill | roge 'should have been set lup corrcct]y with a oo o o0 A
./~ and 6izc Lohr/tx_rsunk hole resulcing, : ‘ d ‘!’ /
/ 14, The Stulk shpuld be planed flat and straight tn tl Al SR -/’/ . -
/ ! ' /
/- \‘_‘“\”w - . . .
e / 15¢  The v,t('""“““ﬂ/'rrrl ) In pldn(.d straight and square o1 s ' / \
. ’ ¢ \
‘ . \
I / 1o, 1o oy & ‘ at he ] bc accurate and the edve; R
form o -v)umv ,(i.mt t/z/ai;;ht and .squarec, . . 5
17, cithe ben oo L, fave been set up correctly o, the o oy :/,/' : /
bovel o i craer, O~ : "
_. R / N . /l
FET e e Cted e been set up correctly to-, . (b,
size ravboe. o ‘ L '
) .




e T e} - Fee N
T » ) T
v . \
. "y .\ e
' : CAVMIABLE T -
' o BEST COPY
. N B
) -l ' ::h/ y ! '
- ‘ ' )' ’,‘l I‘
. T !
} ."'“ B . { ! .
. ST~ . : : N \
[9.7™~e s 00k showtd oo by cotredt l) and tho ciae of e FAG G by \
' stock should ne g aeare. & - , ’ . : _ . |
r ” j ' ‘ |
' i, - R . . -\
20, Cuts shoald ve gecarace and of the correct -depth, : . ' \
, _ q . \
21, 'l'}}c auides shiould be whjufited properly with the cortect teasivn, \
<22, The cuts, and curves si=ald be smooth and to size br to Yinc. :
] . ’ ‘ ' |
23, The cuts.and curve: should be smooth and to iz or to linc, e \
’ " ’ ) " ’ v
3 . \ .. K ’ : R ) » L, o \
24, CGrindiny wheel sihontd be droecaed flat and square to sides o1 whoel : W
with the greund plane irun lmvi.ny, the corteel anvle, 3
e N
25. Grinding wheel shoold he dresucd. 11.” and- square to sides of vhec) -
and the ground thisel de should have -the correct angle.,
\-. 26.. Studout chould corree tl‘ deu_rmnu if materiu'l is flat or’not.,
: : : .
‘ Slaant snould corroe lj)* dcturunnv if surface j/s Squact wita vape
or ot ' ‘ | A . -
. . ] / ' S \
N ’ .'
/ : v Pra
. ,_l.;‘
. v | ) ! v AN I
o b / N
x
i
. “
'; < '
I
.
o ‘

ERI

Aruitoxt provided by Eic: .




oo . —70- . 4
Names _ . /o Y
s v -
g VL | woODUORKTNG PERFORMANCE Trs1 | o
LA L T
“ ,/. . » .Y/. . T
//" ’ L \ , L S ) _ :'f'\,;alln:atj.wn'
‘ R P8 ( Sharpen a scraper with a ground hand scraper, ofl: #nn' A . f(:>'“"
\ - 1 oll file, and burntsher : \ - . :
' /2, Sand a pfece of stock with q:ock for the project, vandpapcr - | '(:>'
- and a vibraior sander. Co ; VN
3. Sand o picce of stock with stock tor fhe-pfoject, n»ddbdpvr o . (1),
’ belts und a belt sander. _ _ ‘
4. - Set nails given nailed milled boards and tools. o : // (:)" i
:/_.' <. Megsuré and mark-é;piece of stock with a bench rule . B / A _ (:)'
[ . - S | ,
/ 6. Square both ends of a board to cut to length with o try ““ie '(:)
' -~ square, board with straight edge and a pencil. :
. \/ ’ -~ .
- 7. Square both ends of a board to cut to length with a combination | (;)
~ square. _ o : o
‘ /
8. Rip eAdgt- of .4 plece of stock .p,i\'en stock, marking yoot ’ / . - \,‘)
 hand ripsawv, and dimens{ons. _ o / '
7. Chaifer vo-speclfications givcn stock, specificat iy leveif '(w)
' square and_hand plane. ] :
10} Select ~orrect size driilAand'drill holes to ;fvr“‘ »“wr j I 3 .(-p _
: " _given hand drill, drills, lumbet and specifiphtran:. P o .
11, select correct size bit and bore holes to bpecxf‘cat,c? x-u‘HM*”O (:)
with a bit brace, bits, \umbét pecificationc : .
g . ’\/ Nand\ . '
12. Select correct size drill and drill»holes to specific:tion =~ : (:9
with & drill press, drills,’}umber'and_specificatinps.
13. Select‘correZ{ size drill and counterbore holes to specificatien : - A\
-with a boring machine, counter bore, lumber and specifications, (:) '
14, Joint a piece of stock tg specifications given dtock, '%mndch ~ :
-~ plane, squdre, vice and specifications. ' , _({ .
A\ : C _ Y
15. Taper a p);ec° of stnck tr~ specifications given utocl ..t ) -
plane, Vvice and specifications. W)
.
Z\\
\
\. A
. )*_‘"
- o 8




.
19,

.20-..‘.

21.

22,

23,

24,

B .blade attachmantJ

“71-

laper sides of stock to specifications glven jointer, »tnvk
C-clamps, stop and push stick and specifieatinns : )

Joint best edge of a plece of stock givé/jointer and a Hiece
of stock

\
\\

Joint the‘ende of stock given jointer and a plece of stock..

Plane stock to thickness with thickness planer, stock list
and stock .

La} out and cut scallops given a bandsaw, stocks, pattern.
and drawing. 5 ' .

Set up and resaw stock given bandsaw, stock jigs and drawing..\

Remove bandsaw marks from a\board with arc cuts. _

Set up and drill holes in stock as per dimsnsions iven
drill press, bit, atock and.gig for drilling geries of
hOlCB . . . . ;' N
p \ .
Rough turn etock ta'diemetet and turn balusters as per sample
given stoek! wood‘iathe, lathe tools and sample turning.

Dress grinding wheeI‘nnd grind chieél'given a dull chisel’
stone dresset and grinding wheel.

Detarmine if an edge is square using a try square given part
of a job apd try square. - .

(N -t ' !

. Determine 1f an edge 1is square using a ateel square given '
 part of a job and a steel square.

.,
e .

'P

- *

4

Fu
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| S .. WOUUWORKING PEKFORMANCE Vit 5 , ‘
‘m\\.““\\s' » s . R b

Evaluation Sheet

e l

. 1._‘__‘;,‘The scraper Luttxm edge should have a unif(orm hooked cd;m i bt'”*‘”““‘**—‘ “"‘“*L
N sharp, Trial. scrape should Yeave n marks. _
NN T ’ ' . N -
.. 2. Sanding should_be done with the xrniu lth‘no sandpaper marhe . v
showing. ‘Algo the thickness:ol the slt (:k' should be uniform, .
/ 3. Sanding should be doune with the prain wit | DTeSTITTE P A per Marks : §
e showing, Also the thickness of the stock should be uniform, ‘ . :
LS e t i - . N
' ‘-a. . ;—' . \\1
- 4. Student should use correct nailset and the pth of the set nair \ g
\ should be consistent with the thickness of t e stoch. AN .
| - \\\
5. Then Qnsured lines should bé fccurate, g TN
’ A - " . \ PR \ - » .
6. The bquqred line should be éucurnto and Lhu lcngtn shuuld e socurate,
: LA o ,
7. The sTh¢yed line should be a(curntc and the ]ongth shoaid be coonrate,
i . . i ) . S
8. The edpw of the SLocx should be rnpped parnllul anJ the wioti: of L
board siould be within £ 1/16". - | o ’ .
" ' Ll i . - ~. ‘."
“9,  The cinaater should lgv straight, to <ize with an Sweeurate hev s o Aso
| . cut f-ihhli(] bc f)'nll')tho. ' i ,' . ‘ .

_ , - v s . I ' " !i ' i .
10, The holes should be of the correct size, 'ocatizn, and angic iv a 3 '/
~, clean surtace. : b ' g f § : //

. - - . | ) -
) 11. The holes should be of" the corre.t size, location., and angle to a : i
' clean surface, . : : : N \
. ) v' ! N ‘ '
12.  The holes should be of the corr.ci size, location, and wngiio.tn . i
.clean surface. . ' /
13.  The hmrﬁi;; machines, should be st up dorrectly, il e Lo ' i
- size of counterbored nolegse ‘
. 14. The stock should be plnncd"straigh(’ and squdr(- Lo e oty b wadth,
4 . - S :
" 15, The taper should be correct., ) !
_ ) _ B 1
16. Jointer should be correc Lly set up and the e chonddeie e g0 e
‘\ fi\.d{.l\-rﬁo " . ‘ '
: _ : ) - -
170 The cut “should bu of the correct unplh with the dpe of the stocr < \

Cstrargiht and squtrc to face. : : \

'
|
!
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' 1A
o ) e X
. ’ . . ) ' _‘l,l,.‘) . e _'&,, ‘.‘
M. the o chio 0 o "\ r- E R PRI o A'x" ? CL ‘ K
I T l‘| X The etV "';\h Ty I T s gt LT e L T L N e
.; ‘-a" . . ¢ B ciegadt A. EERAY (XA ‘| [ NN T Y I ""\/f‘. . .,“
. . . . . N
19, The poevcdure of et operation should be corvect, cndaae .‘\ L -
the correct size stock, ‘
- 205 Pattoern lines showing with smopth bandsaw curs, .
' ) o : = i~ C
A B ' v L } .
21.. Jig sctup should be corréat. Size of stock should be corrvet,
. (, :,.,v R -"" i . v\‘\\
22. The curves and ¢uts should be smooth. . Y \ .
. - : ’ . ' ‘ ‘
. ’ ’ ‘. . ’ 3 (;
23. The size, location, and depth of hole should-be-Tccurate. - §v - b Lo
.cuts should be clean.™ -
', | ‘ . - _’ . . - v > """“,Vw
24, The size and shape of baluster should be matched with sampic . ’ e
- . . ) E
. . . - '// - F— ‘ - . . Ix ‘.:'
25. The grinding wheel should be dressed flat and squae to side oo ' :
sheel and the angle of the ground plane iron siionld be corre o o
. . . o _ | :
26. The squared line shguld be accurate, - , ' - ty
. N : i . . -~ . - . : ': , ;
27. The squared line-should be accurate. o
. '4. "

A2
e m————e
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EVALUATION SERV!CE CENTER FOR OCCUPATIONAl 7 SJCATION
l\Cl\ Y d ”n’t Bredl\ .
Cabinetmaking and Millwork 1 TN EIVRTEAN
. ;’ ’ . I i
Code Block —fode ~——tntt—- ,,,-?E§I‘E9PY abi ABLE
_W-n1 ;~memﬁTﬁrK'" e N g
B ~ M Maintenance .
- IR : _ n2 " Laynut :
- \ o3 Sanding” . |
) Sy - flueing . | ]
S rIsemb ; -
. . - ’ Nk Fforming -
N ' S 07 Finishing . *+
\ | - g ~ Cutting
| | M ~ Fitting
o | . 10 lLamination -
02 Hand-Tocls ' e
- o | M Heasuring Tools -
A - n2° Layout Tools | | ST,
o i - 03 Testing Tools - e
S 7 , 04 Rafter & framing S0..r. . mm'*~“’jA
v T ' 05 Sawing Tools _ , : A
' s S o 06 Clamps \ I - //
- ' 07 que Cutting fnnls - ,
08 3nrina Tools _ B
09 - Fastening Tool: : : .
- _— , . 10 .Smoothing Tooi:
. o - 11 Lathe Tools
- 12 Planes”  ~
n3 Power Hand Tools :
= : e (ircul«? Sad
B T o c}procatzng Ssw
Lol A P o : N3 . o
i il - Y _,p ane ' | ]
o . ” ns Aguter | s
r - 06 Fioor Sanders o ' -
v - _ 07 Belt Sanders .
: - ' ne ~ Mafling Machine. ‘
09 Disc Sanders |
A\ | 1 b - Finishing Sanaers’
04 - Machinery ' |
: ‘ L 0. . . Jointer
N2 . Circular Saw
N3 - Thickness Plann-
ng Radial. Arm Savi -
ng Scroll Saw
06 Band Saw
07 gelt Sanders
na pindte Sarder
09 ~ Dise Sender
10 Shaper
b oo
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Cahinetmak ing and.ﬂlllror« fe ey

04

05

06

rhchinery (con't)

Related Sciehce

‘—_‘M—Tﬁa" "h]ocF T fdaﬁm“

n] ,

R ¢ V2
‘N3
N4
05
- . 06
oo
- 08
ng
10

Related Hathematwcs
01
02
S 03
"o n4
- .05
" 06

f-\-,

Related.hra@jnq .
S S 01

~ 0?2
Lo ) 03

\{I . 4‘ \.' . S _ 04

Projects
0
n

83

v
ns
06
n7

08
09

hY

T SR,
ey A

Jovrtiser 7

Coper-Tononer
Grindgar

Orill Press
Lathe

“Houter

Neum Sanaer<

Cotiglti-oparatione |
. Boring thonines ;

i

Safety L )
‘Fand Tphot- e
Power%%nols GEHE

Yachinery

Materials

Fasteners

- Hardware

Yincds
Orientatiin

" Construction Proceoure:

:quare Measure

- Board Measure
- Cubic Measure .
./Plane CGeometry

Percentage b
Costs :

drthograohic Preiecticn R
Tictorial Drawirn,, , \
House Plans B k
Blue Print Reaairg

Noor . . !
Cabinet

. Tabhle - L .

tiantel \

- M1l Stock

Plastic Laminare
Temnlate
Cleanup ’ Safety
Stock115c
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